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Outline

1. Update of Gflash lateral hadronic shower profile tuning

(central)
- Re-evaluation after a bugfix

2.Central single particle response up to ~32 GeV/c
- Inclusion of new single track trigger data

3. Single particle response in the plug
4.Conclusions
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1. Gflash Lateral Profile



Lateral Profile Tuning Update

= Tuned FakeEv (m™K*p) with single track trigger
2P R (Ry(E,x))=R,+0x data sample gjtcOd

f(r)= (PR Q=Ri—Rilog(p/GeV)| Corrected a bug: some Gflash parameters

(passed to simulation via talk-to) were not

correctly mapped to a Fortran COMMON block

= Doesn't affect much R, but R, and R3

Updated tune values from combined EM and HAD information:
Q=R,-R,"log(<p>/GeV)
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(R1,Q)-Scan Example

- %2(EM)8.0-12.0 GeV/c —— x?(HAD) 8.0-12.0 GeVic —  x*(TOT)8.0-12.0 GeVic
1.8 1.8 JB:
1.6 i 1.6 16
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R, 1 1
¥? 8.0-12.0 GeV/c ¥

1.8 . .
e I"-E = After bug fix contours are more unambigous.
14 ﬁD'E = As gxpected, core and spread term appear
19 | anticorrelated.
g B % Qo T : 1
11 | =Usesum of “normalized” x? from EM and HAD
0.8- & HDE for tuning.
0.6 | .. =Existence of two different calorimeter
0.4 oc  compartments provides reasonable constraint
0.2 ] .c  atagiven momentum.
000507015 050,25 03035 0/40.45 0/5
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(R1,Q)-Scans

¥ 2.0-3.0 GeVic x? 3.0-5.0 GeV/c ¥’ 5.0-8.0 GeVic
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2. Central Response up to 32GeV/c



New Single Isolated Track Data

gjtcOh: (from end-of-store runs w/ 15 GeV/c trigger threshold)

tower momentum range (GeV/c)
number| >2| 05-2| 23| 35| 58|812[12-16|16-24|24-32|>32 complements scarce

372210322 | 465| 160 30| 88| 1503 1317 111] A7 :

4005 | 10342 | 523| 153 46| 78| 1536| 1475| 143] 50 data from preVIOUS STT
43
50

3007 10538 | 454| 168 52| 1272| 1718 | 155| 45 runs gjtc0d, gjtc01
3854 [10063| 530| 172 903 | 1870| 218 44

67
380110799 | 501| 226| 44| 44| 592 1986 240| 78 byproduct (|O tracks)
11443 | 707| 243| 46| 36| 327| 2024| 356] 93

50| 24

3767|11806| 778| 313 120 usable for plug tuning

169 | 1844

460
4152 | 14190 | 1026 | 408 9 37 59 | 1747 | 638 157
3524 | 15232 | 1348| 555| 112| 33 32| 885 464| 95
7
2
9
il

o R A~ T, T S PO}
&

3517 |25281 | 2222| 995| 218 s0| 12| 9 track p (cut) (central)

10| 3502 |17472| 2118 1011| 204| 67 4 5
11| 6701 (22020 | 3865| 2122 | 530 130| 18| 24
12| 4768 |10053 | 2662 | 1548| 420| 93| 28| 11 .
13| 12058 L2362 5852 4440 1421 347| 96| 52| 28| 13| 10
14| 15088 | 9239 | 6371 | 5710| 2148 | 595| 141| 76| 23| 24 i
15| 6100 (| 2321 | 2228 | 2410 1085 312| 72| 52| 17) 13 |
16 | 74161 (33210 | 20242 | 10130 | 3130 | 067 | 379| 134 158  4¢°}
17| 67500 | 28063 | 28263 | 23457 | 10432 | 3575 | 851 | 531| 181 227 i
18| 55721 | 8501 |20407 | 10206 | 0773|3837 | 1003 | 699 256/ 342
10| 24344 | 56| 5663 | B723| 5308|2464 | 856 | 625| 245| 351 : :
21 11 0 0 1 3| 3 0 2 1| o ;
central (1-5) || 10399 [54085 | 2805| 962 220| 277 | 4630 | 9073 | 1112 310
wall | 14960 |66500 | 5374 | 2271 | 468 | 144 | 272 | 4485 1560 | 376
crack | 10203 30492 | 5083 | 3133 | 824| 197| 22| 20| 11| 4
plug (13-15) | 3353623022 [ 14451 [ 12569 | 4654 [1254| 300| 180 68| 50 | T, TUUUL R TR P TR e
bearm || 148186 [ 3/520 [ 54339 | 51672 [25652 [9U5y | 284/ | 1885 6o | 938 0 5 10 15 20 25 30 35 40

..plus additional contour cuts picev
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Single Particle Response up to ~30GeV/c

EM/p (sig, 24.0<=p<30.0): central

suu T T 1T I TTT1T I TTT1T I T T I-I I T T 1.1 I TTTT 'ﬂ
E @ (gjtcOh (982)
300f- 5
200|- N
100} .
% 0.5 1 1. 2 2 3
Ep

= Use tower groups 1-5 for this study (was 1-4 previously)

HAD/p (sig, 24.0<=p<30.0): central

B
(=]

TET C[EEEN AT EL ] TENELEEN X Fry
@ gjtcOh (982)

TOT/p (sig, 24.0<=p<30.0): central
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uur%'{:;*’w 2 25 3
T MIP peak

= At very high momenta contamination with leptons increases.

= |ntroduce additional cuts:

electron veto: EMAP/EEM 5 (.02

muon veto:

EFAD > 0.25 p (for p>8GeV/c)

(similar to Soon's initial suggestion)
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Comparison with MC (no veto)

12-16 GeV/c

EM/p (sig, 12.0<=p<16.0): central HAD/p (sig, 12.0<=p<16.0): central TOT/p (sig, 12.0<=p<16.0): central
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Impact of Lepton Veto on Absolute Response

1.2

0.8}

E/p (cot), central

E/p (cot), central

1.2
" Ogitcoh (wio veto) (89403) IEMI - O gjtcOh (w/o veto) (99402)
-_. gjtcOh (w/ veto) (59625) _ -_. gjtcOh (w/ veto) (59625)

1

1

. 0.8}

n.sf- | - n.sf
n.4§3°$ H, 0.4f
0_2,;-9¢¢++++..........«..¢++¢++%§
e (VIR T- I TS h o570 15 20 25 30 35

E/p (cor), central

.6[-O gjtcOh (w/o veto) (99402)

[ @ gjtcOh (w/ veto) (59625)

NB: w/ veto O8F 0

histogram ends at °-©

32GeV/c (nota 04
physics effect) 0.2}
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= Presence of MIP particles heavily pull
down absolute response at high p
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..and on Lateral Profile

E/p (cor), central, 24<p/GeV<30 E/p (cor), central, 24<p/GeV<30

0.7, 0.7,

F O gjtcOh (w/o veto) (449)
0.6 @ gjtcOh (w/ veto) (405)

F O gjtcOh (w/o veto) (449)
0.6 @ gjtcOh (w/ veto) (405)

0.5F 0.5F ——

0.4f 0.4f —o—

o.3f 0-35

02} 02}

o.1f 0-15

R e R VR T 5 l%-4-3-2-1-:)1234“,_§

n n

E/p (cor), central, 24<p/GeV<30

= Has also impact on shape.
= MIP affects mainly target tower.
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Comparison with MC

E/p (cor), central E/p (cor), central E/p (cor), central
L S — : L 1 — : e — -
@ gjtcoh (59625) ! "EM - @ gjtcOh (59625) '"'HAD]  1.6[-@gjtcOh (59625)° " TOTH
(F Ogiteod (1533550) 1 L Ogitcod (1533550) 1 {4fOgitcod (1533550) 2
[ CIFakeEv (3315554) ! [ CIFakeEv (3315554) : “*FOFakeEv (3315554) :
0.8 . K

T T I L R 1)
p/GeV
e T L pzim-dataldata o orein.q0e.
0.1 SQ'T gitcoh | | " EM 0.15} @9itcOh’ | | ' TOT}
0.1f 0.1 :
0.05} T 0.05} *
-D _-_-‘; _:E _-1P_- . . [ & F & ¥ -D-
-o.oak Fﬁﬁﬂ f -0.0%
0.1k + H 3 -0.1F
-0.1 ; 0.1
. Ll I Ll 1 1 l Ll 1 1 l Ll 1 L I Ll 1 1 l Ll i 1 ! L -
0.2l 0.2

Empty symbols: ~ NIM paper
= Data: JETCALIB gjtcOd (no veto), gjtcOh(veto); MC: FakeEv (no veto) SRS ILEERUETIILIC
= Clear deficit in simulated absolute HAD response at p>12GeV/c.
Discrepancy is larger than stated in the JER NIM paper.
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Lateral Profile 16-24GeV/c

E/p (cor), central, 16<p/GeV<24

0.7
[ @ gjtcOh (3284) E
0.6-C]FakeEv (247068)
0.5f
0.4f
0.31
N —— ~ =
0.2F
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IE'5 4 -3 -2 -1 0 1 2 3

(MC-data)/data
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E/p (cor), central, 16<p/GeV<24
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:_ i
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n
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- —— :
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E/p (cor), central, 16<p/GeV<24

0.9 @ gitcOh (328

E (1FakeEv (247068)
0.8F

0.75-
0.6F
0.55-
0.4F
0.35-
0.2F
0.15-

B T R

—_—

(MC-data)/data

= Simulated profiles too narrow, consistent with observation at lower p.
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Lateral Profile 12-16GeV/c

E/p (cor), central, 12<p/GeV<16 E/p (cor), central, 12<p/GeV<16 E/p (cor), central, 12<p/GeV<16
0.7 0.7 -
[ @ gjtcOh (1584) E [ @ gjtcOh (1584) HA 0.9F @ gitcOh (158 TOT.
0.6|-L] FakeEv (246259) 0.6f-L1FakeEv (246259) o8 t [1FakeEv (246259)
0.5f 0.5F g 07f ——
0.45— 0.45— 0'6;_
i ; 0.5F
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; — e : F
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g L ’ 0.2
0.1:— 0.1:— .: - 01: —_—
: L . & “TE e " — . —
ST 0T 2 3 e “s3 -2 10 1 2 3 R R R R
n o e n 1
(MC-data)/data (MC-data)/data (MC-data)/data
1 e T P P T T T PP T T T Ty 1 T P T T e P T TP T
0.8k I I I I I 1 I 1 H!AD— 0.8k I I | | I I | I Tb _
0.6f { 0.6
0.4} k 0.4
0.2} { 02
1| T I Tm—— | S S U ——
-0.2F ‘ { -0.2¢ —
-0.4 i -0.4f
-0.6F - & -0.6f - ]
-0.8F = 0.8 »— ~
- IlIIIIIIIIIIIIIIIlIIlIIIIIlIIIIIIlIIlIIIIIIlIllII _1mlIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllI _1Illl|llll|l IIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIII:
-5 4 -3 -2 -1 0 1 2 3 4nre$ 5 -4 -3 -2 10 1 2 3 47]"; -5 -4 -3 -2 10 1 2 3 4nre§

= HAD profile around trigger threshold asymmetric. Why?
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Lateral Profile gjtcOd vs. gjtcOn

: 7E/P (cor), central, 12<p/GeV<16 E/p (cor), central, 12<p/GeV<16
; . 0.7

@ gjtc0d 5.3.3_nt (2700) M
0.6-C1FakeEv 5.3.3_nt (410579)

o.séﬁggﬁeg\f Aok = Pronounced kink at 12-
' 16GeV bin appears in gjtcOh

but not in gjtcOd

= Asymetric z vertex
distribution?

0.5 0.5k

0.4 0.4F
0.3 0.3f
0.2 0.2}

0.1 0.1f

92

rel
0 E/p (cor), central, 16<p/GeV<24

u.r/
@ gjtc0d 5.3.3_nt (2700) : - @gjtcOh (2644) o @ gjtcOh (5455)
: F (IFakeEv (410579 m e
[1FakeEv 5.3.3_nt (410579) ] 0.6 -[1FakeEv ( ) , 6ECIFakeEv (411812)

: ++

05F _
E @*& ]
0.4f - “oof -

i o +|:|
osf i & ¥ :
E ‘ " R = ]
0.21- IET SUPE A :

3 -2 -1 0 1 2 3

12-16 GeV/c [ B 16-24 GeVic M
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Z-\ertices

x10°
: |||||||||I|||_ _||||
40000} = )
35000/ b
F . 25001
30000} =
250001 = 2000
20000/ o 1500F-
15000/ =
: : 1000/
10000} o
: 500/
5000[ -
_Jll_JJ_llll ||||||||||||||||||I ||I||I||]_ _||||| I|||||||||||||||I|||I|| |I|II_
%0 80 60 40 20 © 20 40 60 80 100 00 80 60 40 20 ©0 20 40 60 80 100
z-vertex (cm) z-vertex (cm)

= gjtcOh: L2: XFT track pT>15GeV/c & SVT track pT>15GeV/c
= The three peaks correspond to the SVX barrel centers.

= Asymmetry causes kink in HAD profiles (shower extrapolation effect) and is bad
for lateral profile tuning (in particular if p-dependent)

= Currently Iz, I<60cm for p>8GeV/c. Tighter cut at high momenta to reduce kink
effect probably not useful due to limited statistics.
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3. Plug Response Simulation



Absolute Response

E/p (cor), plug
1.2

E/p (cor), plug

E/p (cor), plug

L LI L . fls Bl =t =l R 1.2 T 11 L | T 171 LY L] TIT T[T S L LI T .| L EL L2 S S R IS L
- @ gmbs0d (396311) "EM - @ gmbs0d (396311) ""HAD] 16F®@gmbsod (396311) TO
- A pydj000 (166700) 1 {} A pydj000 (166700) 1 af. A PYdj000 (166700)
L[] Pythia MB (re) (59701) L[] Pythia MB (re) (59701) ¥ ] " JPythia MB (re) (59701)
[ ] - || H [
0.8} 71 0.8} -u-* +| 1 [ T
[ ] i 4| [ i | [ A
i ] : % - | C FOE
0.6 - 05-_ % i E ﬂ_-l» | |4
[ 1 [ Fs T i s g
0.4 * ; : gﬁﬁl | | ' % ] o6} oo L[T
AF g 1 o4l TL |4 "2 4
[ g iy b - T4 %] F g £
[ e i [ 1 0.
0.2 @ + d 0.2k + N :
I + 1 - 0.2:- -
0-| I T BT AR A A B TN AT A L R 0 ¢t r e vesdaae et aa vl aa g :h 0:| | | P | |
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 1 2
p/GeV p/GeV p/GeV

= Tower 13-15, using IO tracks
= Data: gmbs0d (minbias sample)
= MC: blue: Pythia minbias tune A (pydj000) / red: Pythia minbias regenerated by myself

= Cannot reproduce the bump structure seen in pydj000 TOT response
- same generator + same minbias model + calorimeter simulation parameters
- only difference: did not use run-dependent scheme which | do not expect to affect E/p much.
If this affected the simulated response it in the way observed then something must be wrong
with this scheme.

= Red points suggest that the Gflash sampling fractions are suboptimal.
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Pythia MB Lateral Response (1)

07’Elp (cor), plug, 2<p/GeV< 3 07'_Elp (cor), plug, 2<p/GeV< 3 E/p (cor), plug, 2<p/GeV< 3
" | ® gmbsod (69850) " | ® gmbsod (69850) ]

0.9 ® 9mbsod (69350)

0.6[-A pydj000 (28039) 0.6[-A pydj000 (28039) ] A pydjooo (28039)
LIPythia MB (re) (9921) CIPythia MB (re) (9921) : 0.8FIpythia MB (re) (9921)
0.5 05 ] 0.7
0.4 0.4 98
05
0.3 0.3 0.4
0.2 0.2 0.3
0.2
0.1 0.1
v " ’ 0.1
% a4 3 BT 15 g R T R R B R S o e T e e v "
. ¥ e
E/p (cor), plug, 2<p/GeV< 3 E/p (cor), plug, 2<p/GeV< 3 E/p (cor), plug, 2<p/GeV< 3
07 0.7 prrerprrr T o, T T e e e -
® gmbs0d (39589) ] ! 00f ®gmbsod (39889) ' TOT;
0.6 pydj000 (16098) 0.6[-Apydj000 (16098) OB_ApvdIOOO (16098) ]
[JPythia MB (re) (5647) [JPythia MB (re) (5647) ““FLIPythia MB (re) (5647) 3
0.5 0.5 0.7F 3
0.6F 3
0.4 0.4 3
0.5F &
F I
0.3 0.3 0_45_ A pl
0.2 0.2 03 3
0.2F £
a1 g 0.1 —_— —— 3
0 . Oberererel oy dvavaleeel v ool ey el e e PP TR T RPN T N - =
5 432101 2 3 45 -5-4-3-2-1012345 5 4 3-2-10 12 3 45

= MC profiles shown are normalized w.r.t. data absolute response
= pydj000 and Pythia MB (re) profiles agree reasonably but are too wide.
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Pythia MB Lateral Response (2)

E/p (cor), plug, 5<p/GeV< 8
07

0.6-A pydjo00 (2112)
COPythia MB (re) (692)
0.5
04
03
0.2

0.1

T S T T R B N S

E/p (cor), plug, 5<p/GeV< 8
07

= pydj000 too narrow, Pythia MB (re) still too wide.
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E/p (cor), plug, 5<p/GeV< 8

0.9 .gml:_isod (12037)
Apydjoo0 (3617)
0.8F1pythia MB (re) (1197)

0.9 .gml:_isod (68
Apydjooo (2112)
0.8FIpythia MB (re) (692)
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Pythia MB vs. FakeEv MB

= Run simulation/production in 5.3.3 based on Pythia (ptmin=0) and FakeEv
= Added minimum bias (tune A) events on top of both generators
= Again: Pythia MB (re) mentioned here is not the archived sample

1 2E/p (cor), plug E/p (cor), plug E/p (cor), plug
- @ FakeEv MB (107909) '"'EM [ @ FakeEv MB [107909) ! HAi 1.6|-@® FakeEv MB (107909) ' TOTH
4[.© Pythia MB (re) (59701) ] 4| O Pythia MB (re) (59701) 1 1 4f OPythia MB (re) (59701) ]

L ! i 1.2F

0.8_— 1 0.8} i X ]
- 1 1 :
0.6 1 osf % e 1 o.8F :
[ [ : | "ii} g PPy 5 0o &
0'4§:“ 0.4 -& 1 0.6 iﬂ ¥e3 ;
[ ®eg S T H f < [
L & iPha 1 04 =
0.2} 0_2.** __ : ]
[ i 1 0.2} r
0- PRI SR TR ST P P T L N 0- zomo s Jagsen o ee Lo o lssmnge 0: PRI SN S N TN SN SN T NS T T S [N T N T SO N S A T :
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
p/GeV p/GeV p/GeV

= Both simulation agree reasonably.
= Adding minbias to fake tracks introduces a more realistic background scenario

= Using FakeEv for tuning of absolute response is much more convenient since
the momentum spectrum is under better control
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Pythia vs. FakeEv Lateral Profiles (1)

0.5-2.0 GeV/c

E/p (cor), plug, D<p/GeV< 2 E/p (cor), plug, 0<p/GeV< 2 E/p (cor), plug, D<p/GeV< 2
0.7, R, e S————,—_,T—_——— e e eeeea—
3034 ; oof @FakeEvMB(303d) T TOTS
06 OPylhla MB (re) (15754) OPylhla MB (re) (15754) 0'85 O Pythia MB (re) (15754) E
05 0.75- -
04 i 3
0.5F L
5 —— :
-3 0.4f 3
0.2 0.3k 3
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= FakeEv profiles are normalized to the absolute Pythia response
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Pythia vs. FakeEv Lateral Profiles (2)

2-3 GeV/c
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(Pythia-FakeEv)/FakeEv

= FakeEv profiles are normalized to the absolute Pythia response
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Pythia vs. FakeEv Lateral Profiles (3)

E/p (cor), plug, 3<p/GeV< 5
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= FakeEv profiles are normalized to the absolute Pythia response
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Pythia vs. FakeEv Lateral Profiles (4)

5-8 GeV/c
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0.3 0.3 5 04E =
== : :
0.2 0.2 q O3
1 o02F
01 0.1 ———— ] - 01;_ S — —g—
0 EmamLaimnEs m.u-lnulunlunl.-nlnuﬁ?ﬁ: 0
5 432101 2 3 4.5 5 4 -3 -2 -1 0 1 2 3 4nm$ 5 4 -3 2 1 0 1 2 3 4nre$
n
(Pythia-FakeEv)/FakeEv (Pythia-FakeEv)/FakeEv
T e 1 P Rl AR ARARasEa s e  aal
o8k 1 1 ] ] I 1 | ] E i i o8t 1 1 | ] I 1 ] ] TbT-
0.6F E 3 0.6F 3
0.4k 0.4
0.2¢ 0.2 3
0-__1______+__.__¢.__T*T _____ 04 P I ges, o s )
02 1 -0.2¢
-0.4F 04}
-0.6} -06}
-0.8F -0.8f
- | SETY FTETN PETEN FUTTE FRTTY PTTY FEVPL FTT] FTTTL FTee
5 432101 2 3 4.5 -5432-10123411“;

= FakeEv profiles are normalized to the absolute Pythia response
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Pythia vs. FakeEv Lateral Profiles (5)

E/p (cor), plug, B<p/GeV<12
0.7

0.6 O Pythia MB (re) (100)
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R R R R R R
1
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8-12 GeV/c

E/p (cor), plug, 8<p/GeV<12
0.7

@ FakeEv MB (6187)

0.6L.O Pythia MB (re) (100)

E/p (cor), plug, 8<p/GeV<12

= FakeEv profiles are normalized to the absolute Pythia response
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Conclusions

= Updated lateral profile tuning in the central part:
- R.=0.189 (very stable); R =1.528 and R =0.348 (less stable)

- use H1 default for p>79GeV/c

= New single track trigger data (15 GeV/c threshold):

- Introducing an explicit lepton veto at high momenta is crucial

- With the better statistics it turns out that Gflash clearly underestimates the HAD
response in the central by > 10% at p>12GeV/c! Discrepancy is larger than single
particle response uncertainty claimed in the JER NIM paper in that momentum region

- Absolute EM response seems to be fine

- Data around trigger threshold probably not usable for lateral tuning due to
extrapolation effects in HAD compartment

= Plug response simulation:
- Nature of excess of absolute response in pydj000 over data still unclear. Is not
reproducable by Pythia MC using same old tuning in 5.3.3.
- Newly generated Pythia MB and FakeEv MB agree perfectly with each other.
- | see no objection to use FakeEv instead of Pythia for plug lateral profile tuning.
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